Anti-Inflammatory Activity of Butein and Luteolin Through Suppression of NFκB Activation and Induction of Heme Oxygenase-1.
Butein and luteolin are members of the flavonoid family, which displays a variety of biological activities. In this study, we demonstrated that butein and luteolin exert anti-inflammatory activities in RAW264.7 macrophages by inducing heme oxygenase-1 (HO-1) expression. Butein and luteolin dose-dependently attenuated inducible nitric oxide synthase (iNOS) expression, leading to the suppression of iNOS-derived nitric oxide (NO) production. The inhibitory effect of butein on NO production was greater than that of luteolin. Consistent with this finding, butein also showed higher inhibitory effects on lipopolysaccharide (LPS)-induced translocation of nuclear factor κB (NFκB) and NFκB reporter gene activity in macrophages than luteolin. Furthermore, the expression of HO-1 was dose-dependently induced by butein and luteolin treatments in macrophages. Additionally, the anti-inflammatory activities of butein and luteolin involved the induction of HO-1 expression, as confirmed by the zinc protoporphyrin (ZnPP) treatment (HO-1 selective inhibitor) and HO-1 small interfering (si)RNA system. ZnPP-mediated downregulation and siRNA-mediated knockdown of HO-1 significantly abolished the inhibitory effects of butein and luteolin on the production of NO in LPS-induced macrophages. Consequently, butein and luteolin were shown to be effective HO-1 inducers capable of inhibiting macrophage-derived proinflammatory mechanisms. These findings indicate that butein and luteolin are potential therapeutic agents for the treatment of inflammatory diseases.